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(i) 0.02 pound per ton of clinker if 
construction or reconstruction of the 
clinker cooler commences after June 
16, 2008. 

(ii) 0.07 pound per ton of clinker if 
the clinker cooler has undergone a 
modification. 

(iii) 0.10 lb per ton of feed (dry basis) 
for clinker coolers constructed, recon-
structed, or modified after August 17, 
1971, but on or before June 16, 2008. 

(iv) 10 percent opacity for clinker 
coolers constructed, reconstructed, or 
modified after August 17, 1971, but on 
or before June 16, 2008, except that this 
opacity limit does not apply to any 
clinker cooler subject to a PM limit in 
paragraph (b)(1) of this section that 
uses a PM continuous parametric mon-
itoring system (CPMS). 

(2) If the kiln and clinker cooler ex-
haust are combined for energy effi-
ciency purposes and sent to a single 
control device, the appropriate kiln 
PM limit may be adjusted using the 
procedures in § 63.1343(b) of this chap-
ter. 

(3) If the kiln has a separated alkali 
bypass stack and/or an inline coal mill 
with a separate stack, you must com-
bine the PM emissions from the bypass 
stack and/or the inline coal mill stack 
with the PM emissions from the main 
kiln exhaust to determine total PM 
emissions. 

(c) On and after the date on which 
the performance test required to be 
conducted by § 60.8 is completed, you 
may not discharge into the atmosphere 
from any affected facility other than 
the kiln and clinker cooler any gases 
which exhibit 10 percent opacity, or 
greater. 

(d) If you have an affected source 
subject to this subpart with a different 
emissions limit or requirement for the 
same pollutant under another regula-
tion in title 40 of this chapter, once 
you are in compliance with the most 
stringent emissions limit or require-
ment, you are not subject to the less 
stringent requirement. Until you are in 
compliance with the more stringent 
limit, the less stringent limit con-
tinues to apply. 

(e) The compliance date for all re-
vised monitoring and recordkeeping re-
quirements contained in this rule will 
be the same as listed in 63.1351(c) un-

less you commenced construction as of 
June 16, 2008, at which time the compli-
ance date is November 8, 2010 or upon 
startup, whichever is later. 

[75 FR 55034, Sept. 9, 2010, as amended at 78 
FR 10032, Feb. 12, 2013; 80 FR 44777, July 27, 
2015] 

§ 60.63 Monitoring of operations. 
(a) [Reserved] 
(b) Clinker production monitoring re-

quirements. For any kiln subject to an 
emissions limitation on PM, NOX, or 
SO2 emissions (lb/ton of clinker), you 
must: 

(1) Determine hourly clinker produc-
tion by one of two methods: 

(i) Install, calibrate, maintain, and 
operate a permanent weigh scale sys-
tem to measure and record weight 
rates of the amount of clinker pro-
duced in tons of mass per hour. The 
system of measuring hourly clinker 
production must be maintained within 
±5 percent accuracy or 

(ii) Install, calibrate, maintain, and 
operate a permanent weigh scale sys-
tem to measure and record weight 
rates of the amount of feed to the kiln 
in tons of mass per hour. The system of 
measuring feed must be maintained 
within ±5 percent accuracy. Calculate 
your hourly clinker production rate 
using a kiln specific feed-to-clinker 
ratio based on reconciled clinker pro-
duction rates determined for account-
ing purposes and recorded feed rates. 
This ratio should be updated monthly. 
Note that if this ratio changes at 
clinker reconciliation, you must use 
the new ratio going forward, but you do 
not have to retroactively change clink-
er production rates previously esti-
mated. 

(iii) For each kiln operating hour for 
which you do not have data on clinker 
production or the amount of feed to the 
kiln, use the value from the most re-
cent previous hour for which valid data 
are available. 

(2) Determine, record, and maintain a 
record of the accuracy of the system of 
measuring hourly clinker production 
rates or feed rates before initial use 
(for new sources) or by the effective 
compliance date of this rule (for exist-
ing sources). During each quarter of 
source operation, you must determine, 
record, and maintain a record of the 
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ongoing accuracy of the system of 
measuring hourly clinker production 
rates or feed rates. 

(3) If you measure clinker production 
directly, record the daily clinker pro-
duction rates; if you measure the kiln 
feed rates and calculate clinker pro-
duction, record the daily kiln feed and 
clinker production rates. 

(c) PM Emissions Monitoring Require-
ments. (1) For each kiln or clinker cool-
er subject to a PM emissions limit in 
§§ 60.62(a)1(ii) and 60.62(a)1(iii) or 
§§ 60.62(b)(1)(i) and 60.62(b)(1)(ii), you 
must demonstrate compliance through 
an initial performance test. You will 
conduct your performance test using 
Method 5 or Method 5I at appendix A– 
3 to part 60 of this chapter. You must 
also monitor continuous performance 
through use of a PM CPMS. 

(2) For your PM CPMS, you will es-
tablish a site-specific operating limit. 
If your PM performance test dem-
onstrates your PM emission levels to 
be below 75 percent of your emission 
limit you will use the average PM 
CPMS value recorded during the PM 
compliance test, the milliamp equiva-
lent of zero output from your PM 
CPMS, and the average PM result of 
your compliance test to establish your 
operating limit equivalent to 75 per-
cent of the standard. If your PM com-
pliance test demonstrates your PM 
emission levels to be at or above 75 per-
cent of your emission limit you will 
use the average PM CPMS value re-
corded during the PM compliance test 
demonstrating compliance with the PM 
limit to establish your operating limit. 
You will use the PM CPMS to dem-
onstrate continuous compliance with 
your operating limit. You must repeat 
the performance test annually and re-
assess and adjust the site-specific oper-
ating limit in accordance with the re-
sults of the performance test. 

(i) Your PM CPMS must provide a 4– 
20 milliamp or digital signal output 
and the establishment of its relation-
ship to manual reference method meas-
urements must be determined in units 
of milliamps or the monitors digital 
equivalent. 

(ii) Your PM CPMS operating range 
must be capable of reading PM con-
centrations from zero to a level equiva-
lent to two times your allowable emis-

sion limit. If your PM CPMS is an 
auto-ranging instrument capable of 
multiple scales, the primary range of 
the instrument must be capable of 
reading PM concentration from zero to 
a level equivalent to two times your al-
lowable emission limit. 

(iii) During the initial performance 
test or any such subsequent perform-
ance test that demonstrates compli-
ance with the PM limit, record and av-
erage all milliamp or digital output 
values from the PM CPMS for the peri-
ods corresponding to the compliance 
test runs (e.g., average all your PM 
CPMS output values for three cor-
responding 2-hour Method 5I test runs). 

(3) Determine your operating limit as 
specified in paragraphs (c)(4)(i) through 
(c)(5) of this section. If your PM per-
formance test demonstrates your PM 
emission levels to be below 75 percent 
of your emission limit, you will use the 
average PM CPMS value recorded dur-
ing the PM compliance test, the 
milliamp or digital equivalent of zero 
output from your PM CPMS, and the 
average PM result of your compliance 
test to establish your operating limit. 
If your PM compliance test dem-
onstrates your PM emission levels to 
be at or above 75 percent of your emis-
sion limit, you will use the average PM 
CPMS value recorded during the PM 
compliance test to establish your oper-
ating limit. You must verify an exist-
ing or establish a new operating limit 
after each repeated performance test. 
You must repeat the performance test 
at least annually and reassess and ad-
just the site-specific operating limit in 
accordance with the results of the per-
formance test. 

(4) If the average of your three Meth-
od 5 or 5I compliance test runs are 
below 75 percent of your PM emission 
limit, you must calculate an operating 
limit by establishing a relationship of 
PM CPMS signal to PM concentration 
using the PM CPMS instrument zero, 
the average PM CPMS values cor-
responding to the three compliance 
test runs, and the average PM con-
centration from the Method 5 or 5I 
compliance test with the procedures in 
(c)(4)(i)(A) through (D) of this section. 

(i) Determine your PM CPMS instru-
ment zero output with one of the fol-
lowing procedures. 
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(A) Zero point data for in-situ instru-
ments should be obtained by removing 
the instrument from the stack and 
monitoring ambient air on a test 
bench. 

(B) Zero point data for extractive in-
struments should be obtained by re-
moving the extractive probe from the 
stack and drawing in clean ambient 
air. 

(C) The zero point can also can be ob-
tained by performing manual reference 
method measurements when the flue 
gas is free of PM emissions or contains 
very low PM concentrations (e.g., when 

your process is not operating, but the 
fans are operating or your source is 
combusting only natural gas) and plot-
ting these with the compliance data to 
find the zero intercept. 

(D) If none of the steps in paragraphs 
(c)(4)(i)(A) through (C) of this section 
are possible, you must use a zero out-
put value provided by the manufac-
turer. 

(ii) Determine your PM CPMS instru-
ment average in milliamps or digital 
equivalent and the average of your cor-
responding three PM compliance test 
runs, using equation 1. 

Where: 
X1 = The PM CPMS data points for the three 

runs constituting the performance test, 
Y1 = The PM concentration value for the 

three runs constituting the performance 
test, and 

n = The number of data points. 

(iii) With your PM CPMS instrument 
zero expressed in milliamps or a digital 

value, your three run average PM 
CPMS milliamp or digital signal value, 
and your three run average PM con-
centration from your three PM per-
formance test runs, determine a rela-
tionship of lb/ton-clinker per milliamp 
or digital signal with equation 2. 

Where: 
R = The relative lb/ton clinker per milliamp 

or digital equivalent for your PM CPMS. 
Y1 = The three run average PM lb/ton clink-

er. 
X1 = The three run average milliamp or dig-

ital signal output from your PM CPMS. 
z = The milliamp or digital equivalent of 

your instrument zero determined from 
(c)(4)(i) of this section. 

(iv) Determine your source specific 
30-day rolling average operating limit 
using the lb/ton-clinker per milliamp 
or digital signal value from Equation 2 
above in Equation 3, below. This sets 
your operating limit at the PM CPMS 
output value corresponding to 75 per-
cent of your emission limit. 

Where: Ol = The operating limit for your PM CPMS 
on a 30-day rolling average, in milliamps 
or the digital equivalent. 
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L = Your source emission limit expressed in 
lb/ton clinker. 

z = Your instrument zero in milliamps or a 
digital equivalent, determined from 
(1)(i). 

R = The relative lb/ton-clinker per milliamp 
or digital equivalent, for your PM CPMS, 
from Equation 2. 

(5) If the average of your three PM 
compliance test runs is at or above 75 

percent of your PM emission limit, you 
must determine your operating limit 
by averaging the PM CPMS milliamp 
or digital equivalent output cor-
responding to your three PM perform-
ance test runs that demonstrate com-
pliance with the emission limit using 
Equation 4. 

Where: 

X1 = The PM CPMS data points for all runs 
i. 

n = The number of data points. 
Oh = Your site specific operating limit, in 

milliamps or digital equivalent. 

(6) To determine continuous compli-
ance, you must record the PM CPMS 
output data for all periods when the 
process is operating, and use all the 
PM CPMS data for calculations when 
the source is not out-of-control. You 

must demonstrate continuous compli-
ance by using all quality-assured hour-
ly average data collected by the PM 
CPMS for all operating hours to cal-
culate the arithmetic average oper-
ating parameter in units of the oper-
ating limit (milliamps or the digital 
equivalent) on a 30 operating day roll-
ing average basis, updated at the end of 
each new kiln operating day. Use Equa-
tion 5 to determine the 30 kiln oper-
ating day average. 

Where: 
Hpvi = The hourly parameter value for hour 

i. 
n = The number of valid hourly parameter 

values collected over the previous 30 kiln 
operating days. 

(7) Use EPA Method 5 or Method 5I of 
appendix A to part 60 of this chapter to 
determine PM emissions. For each per-
formance test, conduct at least three 
separate runs each while the mill is on 
and the mill is off under the conditions 
that exist when the affected source is 
operating at the level reasonably ex-
pected to occur. Conduct each test run 
to collect a minimum sample volume 
of 2 dscm for determining compliance 
with a new source limit and 1 dscm for 
determining compliance with an exist-
ing source limit. Calculate the time 
weighted average of the results from 

three consecutive runs to determine 
compliance. You need not determine 
the particulate matter collected in the 
impingers (‘‘back half’’) of the Method 
5 or Method 5I particulate sampling 
train to demonstrate compliance with 
the PM standards of this subpart. This 
shall not preclude the permitting au-
thority from requiring a determination 
of the ‘‘back half’’ for other purposes. 

(8) For PM performance test reports 
used to set a PM CPMS operating 
limit, the electronic submission of the 
test report must also include the make 
and model of the PM CPMS instru-
ment, serial number of the instrument, 
analytical principle of the instrument 
(e.g. beta attenuation), span of the in-
struments primary analytical range, 
milliamp or digital signal value equiv-
alent to the instrument zero output, 
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technique by which this zero value was 
determined, and the average milliamp 
or digital equivalent signals cor-
responding to each PM compliance test 
run. 

(d) You must install, operate, cali-
brate, and maintain a CEMS continu-
ously monitoring and recording the 
concentration by volume of NOX emis-
sions into the atmosphere for any kiln 
subject to the NOX emissions limit in 
§ 60.62(a)(3). If the kiln has an alkali by-
pass, NOX emissions from the alkali by-
pass do not need to be monitored, and 
NOX emission monitoring of the kiln 
exhaust may be done upstream of any 
commingled alkali bypass gases. 

(e) You must install, operate, cali-
brate, and maintain a CEMS for con-
tinuously monitoring and recording 
the concentration by volume of SO2 
emissions into the atmosphere for any 
kiln subject to the SO2 emissions limit 
in § 60.62(a)(4). If you are complying 
with the alternative 90 percent SO2 
emissions reduction emissions limit, 
you must also continuously monitor 
and record the concentration by vol-
ume of SO2 present at the wet scrubber 
inlet. 

(f) The NOX and SO2 CEMS required 
under paragraphs (d) and (e) of this sec-
tion must be installed, operated and 
maintained according to Performance 
Specification 2 of appendix B of this 
part and the requirements in para-
graphs (f)(1) through (5) of this section. 

(1) The span value of each NOX CEMS 
monitor must be set at 125 percent of 
the maximum estimated hourly poten-
tial NOX emission concentration that 
translates to the applicable emissions 
limit at full clinker production capac-
ity. 

(2) You must conduct performance 
evaluations of each NOX CEMS monitor 
according to the requirements in 
§ 60.13(c) and Performance Specification 
2 of appendix B to this part. You must 
use Methods 7, 7A, 7C, 7D, or 7E of ap-
pendix A–4 to this part for conducting 
the relative accuracy evaluations. The 
method ASME PTC 19.10–1981, ‘‘Flue 
and Exhaust Gas Analyses,’’ (incor-
porated by reference—see § 60.17) is an 
acceptable alternative to Method 7 or 
7C of appendix A–4 to this part. 

(3) The span value for the SO2 CEMS 
monitor is the SO2 emission concentra-

tion that corresponds to 125 percent of 
the applicable emissions limit at full 
clinker production capacity and the ex-
pected maximum fuel sulfur content. 

(4) You must conduct performance 
evaluations of each SO2 CEMS monitor 
according to the requirements in 
§ 60.13(c) and Performance Specification 
2 of appendix B to this part. You must 
use Methods 6, 6A, or 6C of appendix A– 
4 to this part for conducting the rel-
ative accuracy evaluations. The meth-
od ASME PTC 19.10–1981, ‘‘Flue and Ex-
haust Gas Analyses,’’ (incorporated by 
reference—see § 60.17) is an acceptable 
alternative to Method 6 or 6A of appen-
dix A–4 to this part. 

(5) You must comply with the quality 
assurance requirements in Procedure 1 
of appendix F to this part for each NOX 
and SO2 CEMS, including quarterly ac-
curacy determinations for monitors, 
and daily calibration drift tests. 

(g) For each CPMS or CEMS required 
under paragraphs (c) through (e) of this 
section: 

(1) You must operate the monitoring 
system and collect data at all required 
intervals at all times the affected 
source is operating, except for periods 
of monitoring system malfunctions, re-
pairs associated with monitoring sys-
tem malfunctions, and required moni-
toring system quality assurance or 
quality control activities (including, as 
applicable, calibration checks and re-
quired zero and span adjustments). 

(2) You may not use data recorded 
during the monitoring system malfunc-
tions, repairs associated with moni-
toring system malfunctions, or re-
quired monitoring system quality as-
surance or control activities in cal-
culations used to report emissions or 
operating levels. A monitoring system 
malfunction is any sudden, infrequent, 
not reasonably preventable failure of 
the monitoring system to provide valid 
data. Monitoring system failures that 
are caused in part by poor maintenance 
or careless operation are not malfunc-
tions. An owner or operator must use 
all the data collected during all other 
periods in reporting emissions or oper-
ating levels. 

(3) You must meet the requirements 
of § 60.13(h) when determining the 1- 
hour averages of emissions data. 
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(h) You must install, operate, cali-
brate, and maintain instruments for 
continuously measuring and recording 
the stack gas flow rate to allow deter-
mination of the pollutant mass emis-
sions rate to the atmosphere for each 
kiln subject to the PM emissions limits 
in § 60.62(a)(1)(ii) and (iii) and (b)(1)(i) 
and (ii), the NOX emissions limit in 
§ 60.62(a)(3), or the SO2 emissions limit 
in § 60.62(a)(4) according to the require-
ments in paragraphs (h)(1) through (10), 
where appropriate, of this section. 

(1) The owner or operator must in-
stall each sensor of the flow rate moni-
toring system in a location that pro-
vides representative measurement of 
the exhaust gas flow rate at the sam-
pling location of the NOX and/or SO2 
CEMS, taking into account the manu-
facturer’s recommendations. The flow 
rate sensor is that portion of the sys-
tem that senses the volumetric flow 
rate and generates an output propor-
tional to that flow rate. 

(2) The flow rate monitoring system 
must be designed to measure the ex-
haust gas flow rate over a range that 
extends from a value of at least 20 per-
cent less than the lowest expected ex-
haust flow rate to a value of at least 20 
percent greater than the highest ex-
pected exhaust gas flow rate. 

(3) The flow rate monitoring system 
must have a minimum accuracy of 5 
percent of the flow rate. 

(4) The flow rate monitoring system 
must be equipped with a data acquisi-
tion and recording system that is capa-
ble of recording values over the entire 
range specified in paragraph (h)(2) of 
this section. 

(5) The signal conditioner, wiring, 
power supply, and data acquisition and 
recording system for the flow rate 
monitoring system must be compatible 
with the output signal of the flow rate 
sensors used in the monitoring system. 

(6) The flow rate monitoring system 
must be designed to measure a min-
imum of one cycle of operational flow 
for each successive 15-minute period. 

(7) The flow rate sensor must be able 
to determine the daily zero and upscale 
calibration drift (CD) (see sections 3.1 
and 8.3 of Performance Specification 2 
in appendix B to this part for a discus-
sion of CD). 

(i) Conduct the CD tests at two ref-
erence signal levels, zero (e.g., 0 to 20 
percent of span) and upscale (e.g., 50 to 
70 percent of span). 

(ii) The absolute value of the dif-
ference between the flow monitor re-
sponse and the reference signal must be 
equal to or less than 3 percent of the 
flow monitor span. 

(8) You must perform an initial rel-
ative accuracy test of the flow rate 
monitoring system according to sec-
tion 8.2 of Performance Specification 6 
of appendix B to this part, with the ex-
ceptions noted in paragraphs (h)(8)(i) 
and (ii) of this section. 

(i) The relative accuracy test is to 
evaluate the flow rate monitoring sys-
tem alone rather than a continuous 
emission rate monitoring system. 

(ii) The relative accuracy of the flow 
rate monitoring system shall be no 
greater than 10 percent of the mean 
value of the reference method data. 

(9) You must verify the accuracy of 
the flow rate monitoring system at 
least once per year by repeating the 
relative accuracy test specified in 
paragraph (h)(8) of this section. 

(10) You must operate the flow rate 
monitoring system and record data 
during all periods of operation of the 
affected facility including periods of 
startup, shutdown, and malfunction, 
except for periods of monitoring sys-
tem malfunctions, repairs associated 
with monitoring system malfunctions, 
and required monitoring system qual-
ity assurance or quality control activi-
ties (including, as applicable, calibra-
tion checks and required zero and span 
adjustments. 

(i) Development and Submittal (Upon 
Request) of Monitoring Plans. To dem-
onstrate compliance with any applica-
ble emissions limit through perform-
ance stack testing or other emissions 
monitoring (including PM CPMS), you 
must develop a site-specific monitoring 
plan according to the requirements in 
paragraphs (i)(1) through (4) of this sec-
tion. This requirement also applies to 
you if you petition the EPA Adminis-
trator for alternative monitoring pa-
rameters under § 60.13(3)(i). If you use a 
bag leak detector system (BLDS), you 
must also meet the requirements speci-
fied in paragraph § 63.1350(m)(10) of this 
chapter. 
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(1) For each continuous monitoring 
system (CMS) required in this section, 
you must develop, and submit to the 
permitting authority for approval upon 
request, a site-specific monitoring plan 
that addresses paragraphs (i)(1)(i) 
through (iii) of this section. You must 
submit this site-specific monitoring 
plan, if requested, at least 30 days be-
fore the initial performance evaluation 
of your CMS. 

(i) Installation of the CMS sampling 
probe or other interface at a measure-
ment location relative to each affected 
process unit such that the measure-
ment is representative of control of the 
exhaust emissions (e.g., on or down-
stream of the last control device); 

(ii) Performance and equipment spec-
ifications for the sample interface, the 
pollutant concentration or parametric 
signal analyzer, and the data collection 
and reduction systems; and 

(iii) Performance evaluation proce-
dures and acceptance criteria (e.g., 
calibrations). 

(2) In your site-specific monitoring 
plan, you must also address paragraphs 
(i)(2)(i) through (iii) of this section. 

(i) Ongoing operation and mainte-
nance procedures in accordance with 
the general requirements of § 63.8(c)(1), 
(c)(3), and (c)(4)(ii); 

(ii) Ongoing data quality assurance 
procedures in accordance with the gen-
eral requirements of § 63.8(d); and 

(iii) Ongoing recordkeeping and re-
porting procedures in accordance with 
the general requirements of § 63.10(c), 
(e)(1), and (e)(2)(i). 

(3) You must conduct a performance 
evaluation of each CMS in accordance 
with your site-specific monitoring 
plan. 

(4) You must operate and maintain 
the CMS in continuous operation ac-
cording to the site-specific monitoring 
plan. 

[75 FR 55035, Sept. 9, 2010, as amended at 78 
FR 10032, Feb. 12, 2013; 80 FR 44777, July 27, 
2015] 

§ 60.64 Test methods and procedures. 
(a) In conducting the performance 

tests and relative accuracy tests re-
quired in § 60.8, you must use reference 
methods and procedures and the test 
methods in appendix A of this part or 
other methods and procedures as speci-
fied in this section, except as provided 
in § 60.8(b). 

(b)(1)You must demonstrate compli-
ance with the PM standards in § 60.62 
using EPA method 5 or method 5I. 

(2) Use Method 9 and the procedures 
in § 60.11 to determine opacity. 

(3) Any sources other than kilns (in-
cluding associated alkali bypass and 
clinker cooler) that are subject to the 
10 percent opacity limit must follow 
the appropriate monitoring procedures 
in § 63.1350(f), (m)(1)through (4), (10) and 
(11), (o), and (p) of this chapter. 

(c) Calculate and record the rolling 30 
kiln operating day average emission 
rate daily of NOX and SO2 according to 
the procedures in paragraph (c)(1) of 
this section. 

(1) Calculate the rolling 30 kiln oper-
ating day average emissions according 
to equation 6: 

Where: 

E30D = 30 kiln operating day average emission 
rate of NOX or SO2, lb/ton of clinker. 

Ci = Concentration of NOX or SO2 for hour i, 
ppm. 

Qi = Volumetric flow rate of effluent gas for 
hour i, where 

Ci and Qi are on the same basis (either wet or 
dry), scf/hr. 

P = 30 days of clinker production during the 
same time period as the NOX or SO2 emis-
sions measured, tons. 

k = Conversion factor, 1.194 × 10¥7 for NOX 
and 1.660 × 10¥7 for SO2, lb/scf/ppm. 

n = Number of kiln operating hours over 30 
kiln operating days. 

(2) [Reserved] 
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